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(57)Abstract 

PROBLEM TO BE SOLVED: To select measurement of an 
accumulation degree with high accuracy, a main wave and a delayed 
wave and to demodulate a signal with high quality in the case of PN 
synchronization acquisition and PN synchronization holding in the 
receiver of the spread spectrum communication system. 
SOLUTION: A delay profile 12 measured by a delay profile 
measurement section 1 1 is given to a Doppler frequency measurement 

section 13 to measure a Doppler frequency 14 from a time change in -^>|. £}ih : 

the delay profile 12. Circuits 18, 20 are used to select a time constant . ,. . r ? fef ' ~ f/% h v - T 

of the filter and a switching interval 21 of a main wave and a delayed £2tf£gS^^^ 
wave based on the Doppler frequency 14 and the result is used to p aM"^ _ ||S 

average the delay profile 12 and to select the main wave and the delay J^0^^c^^^ iMm 
wave then a high accumulation 1 7 is measured by an IIR (infinte ^E^^^Irf^l^S^I 1 
impulse response) filter 15 (or FIR(finite impulse response) filter) and x miT^M * 

the main wave and the delay wave are selected with high accuracy by ^^Sirei& l " ° ^ ' 

a main wave delay wave selection circuit 19 to demodulate a signal . . ^, 

with high quality. 
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>f;^KSa^^-r57^^KSSIWi:^ K 

u77j jvmfezfch, m&atiizmm7u7 7"()i'V>& 
&mmfe%$£. ii7D7 7>r;i/i:-so7>f ;u*b$;£ 

^^tl)FIR7>f^i:, FyT^— jgttS«J5£S 
Hy77-HjSa*aicF IR7^l/^07^l/ 

V77J ji/mfeffit. m7£$titimm7o7 7-( )i<Dm 

iSSl^iis II7D7 7-T;H:-^©7>f;^^ 
£0 R4S^fe^©4inSbTiiMrD7T-r;i/<Dm«sa 
££B;*j-r&F I R7^l/>k, F 'v77- ja&8tfll£3B 
frWFv 7"^— JBift»*Sfc: F I R 7 >< ;i/^cD7 >f ;i/ 
^^^Sc4*^r^7>f;i/^K^ISii^[E]S&i:, FIR 
7 * *>> &«jgf&*> £ -«©ttJ#MIB*SOTaE 

*.fcHIW[ll». 
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St * ft U fc * CD * So n b T 7" n 7 r 4 O JR « Aft 
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50 77-««S»SSice>©Ky77-H»»*aic±» 



3 

* ax»att(5iB®w*HH&ft;er*±» ■ mm&w 
to o o 1 ] 

B fc C © (UK* w -r & ^JtlJSB lc 58 -r £ o 
[0 0 0 2 ] 

[t£&©&^] 1S*7>M*tc«« (CDMA) 

So Ds-cDMAiimaa (ds) */bo*:cdm 

A#3tT-*S 0 DS-CDMATlis £*&J5tiU 

Mt^c c©jaa»* K^r^— a«»fcvN-5o 
[ooo3]8f«t:*^m aattBM*e*«fo«F 

g«flfl-Ctt, &R©»QA#©&|gc{I^#^m 
[0 0 0 4] 0 1 2ttt£*©;<^£ h;H£«jl««B«C 

*^t, PNHiwa»*J:vPNraai««ffc:ffl^a^^ 

£89£ U I I R7>fj^ 2ttSffi(I^*:— 5£©BS;£R 

£ * & & * <d £ n u » u t a se r n y ? * > v co m m a r 3 

[0 0 0 5 ] 

3ajE:7Ei7 7>>f — y£(E>fS^R£33v^-t 7 >r 



(3) £F5S¥1 0-51356 

4 

[o o o e ] *$bi»hu ^©ck5a«£*©Hi«**»'r 

-»*»HftiiBi3ctrfc©iHi»*w-rsB«iiisi»*« 
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F y 7"^ -/^^Rffl^as^ & © F * 
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7U774 )i><Dmmmm*thti~§rz> iiR7^^h, 

I I R 7 -<;i/* 6-*©«#HIB*ffl 
^T^j«*5<trfilJE«*»Wr5iiK • a&&aftl3B 
k, K v & 0 K ^ 77-fl»»S 

mz I I r 7 >r 7 >r fifS»*«£t5 7 >f ;i/ 
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iz-7£<D7 ^ )\s*m7£m*mvtz&(D*nuwisTmm7 m 

U7 7)UCDmm&®L$:&±l-tZ>F I R7-fHt 
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K:— «*Z)7-f ;i/*«r*R*ftlifc*CD4JDff braffir 
U7 7;i/CD^SJSR*di^1-^F I R7^Hi:, FI 

±«#<kvaffi»*aK-ra£« • aaE«a«®B4:, 

F I R 7 J JU&CD7 j )l*$$femt:&%.-r2>7 4 }V9tif 
feWLMn\B\mt, ^77-a«RJISS»60Ky7 

^ ^«-«*R*a6t±* * affi&a&i3B®«D»nH«i& 

^TS^iS • aStt«*a^I§)B2:«(iiLfeHffll§]B-e 

K7 77-lSti:»JJtibfc^?:fflMTIg 

[0017] en, *«w©*«5©HSttic-3^T. mi 

(*JSO^SIl) HI l©*H©JB»fc*5 
50 »S Kyr^— «*R«ffiEIB©«ja*S"r*©T!* 
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)V1 2*Mfei-ho F*:^-B»HRHJ£SB 1 3(4, a 
I7D77^H 2GD«J5£iB»*A*rU II7D7 7 
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[0 0 2 0 ] 0 3 (d^T, il^^D 7 7 JVmfeffl 1 
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77>f;H2*a!£«o F \y75-/f&S8!l£SB 1 3 
(4, i!7D7 7>f;H2©JISIS**A*U ?I5£:7* 
D77^f;H 2 01/^SIiafil:J:oT F 

«au*»gu *©ja«»*7>f ;i/*Kp5e»»«n 

Bl 8(3ttl^|-rSo 7>f ;u^^^IS^^[h1B 1 8T-(4, 
F*77— «ift»l 4«C»jfcUfc7-f ;u^RFSK 1 6 4 
SS*U I IR7^;i/^l 5tf®7>r;i/^iessi 6 
^tB^^So I IR7>(;^ 1 5T-(4. II7D 77^ 
^SJJtStS 1 l^^M7n77^H 2£A;kL, F* 
^-»*ftl 4£»fcLfc7-f ;i/*«ri£ft 1 eicis 

[0 0 2 1 ] (HSECD^Sg3) 0414*^0^©^ 3 CD* 
Jfi©JBffit*»S F v 7^— H«»«l«lHie*ffl*fclRl 
fflE»©«ja*3j*-r*©-eS>S. B4t*^Tx 1 1(4 
fnjlSd^ I hH^fl^Q^ & g^^cDfi^^^$:m^-r 

sfcS)©ii7D77^;i/i 2 &m&'tz>mm7'v7 7 

^«*SST?*S. 1 3 t4fflj££ftfc«ffi:7 B ci 77**01/ 
1 2©£§{/£*&£y UT Fs/r^-HifcSl 4*»3£"i-3 
F^r^—SiftKiRISaSTftSo 15{iIjS7D7 7-f 
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;ui 2lc— *cD7-f;i/^Rp*»l 6 zmbtzboZtrnW 
UII7D77^;H 2©»Stfi»l 7 &&t)~tZ> I 
IR7^1/*t*5o 1 8(4 F v75—mWL9Lmfc& 1 

1 5(D7 * )v*m&mi e*8i«-r-5 7-f ;i/*Rp««a 

S^lH]SST*feSo 19lillR7>f;i/^l5^f)©MS 

[0 0 2 2 ] 04(C:fcl>T, MM? D 7 7 4 ;i/aU£8B 1 

77^;i/12^i^t^c Ky77-)B8»a!£S13 
(4, II7D77Y;i/l 2©a^JB»*A*U. ilffir 
D77>fiH 2(3Dl/^;i/^ilSt:4ot H^77- il 

Bi8i:ffiAtSo 7>r;u^^SRi^[H]^i8r*{is 

K^r^-fflJftRl 4C*tJfcbfc7-Ol/*BS56ft 1 6 4 

jH^b, iiR7>f;^i5(:7>f;^^!$i6^ai 
^Jt5c ilR7>f;i/^i5t(i, I17D77-f;i/i 
5685 1 1^^1317077^ 2£A;bL, Kv77 
20 4C»Jfebfc7-f ;i/^Wr«»l 6(c£3¥^ 

fl3ffl.a*fTtv mssisi 7 4^& • ii^^ii^iHis&i 

9 Jctti**-*. ±« • 5iMSiS^lHlB 1 9 T(4. A^f L 

S o 

[0 0 2 3 ] 05 {40 2 fciS LfcSffi.rn 
IIR7-fHl 5 T*¥±a<bb^^4^-To f$^S!]^ 
h^b-TSjSffi^n^ ;H 2<ou^;i/J4s IIR7 
-f 1 5 ^ffl^t^fbt^c i:t:J;o t 

[0024] mmcDftm a) me &*9&m<Dm 4 com 

JH0»©»fiR*^?-*©Tfcao 0 6(C:fc^T. 1 1(4 

^t^isb(ommzru7 7^ jui 2 ^m^T^mm^u 77 
-f;i/ffl^gi5T-$>So 1 3&m7£$titimm7u7 74 & 

1 2<D&m*m&\sX K'y7 7 -H»R1 4<£SJ^t*S 

Fyr^-jaaRajsa-css. 1 5^117077^ 

;i/l 2(c-^cD7^;i/^^^S4^bfet)CD4UD^UT 
si^rn 7 7>f;n 2 ©mass 1 7 £m*F-f £ I 1 R 
7 >r 1 9i±l iR7>r;i/^i 5^f>®M 
fiftl 7^^,-^©tO#F^Ri4ffiV>Ti?S^ < i:Z5il5£S 

*awrai* • aa*awsiH-cfts. 2 0(4F^r 

50 7-||»RMS 1 3 H y r7-«|»R 1 4 ti 
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t."3E& • ssHgaftiDB i 9 (DW&mm 2 i &mfeT z> 

• xsfttattiBiHS&iEiB-e&s. 
[oo25] mmmsL nit m s t s-r <t a ft£g 

cDg{bh^&(c&Jfc#£<b-r£o ±&a*s£ Zttl&&b 

cDfefi(i. ® 6 fcg*-r£« • affisa^isiB i 9 

ra^ti***. JR«JK»1 7 0>Wp«l*fbfc:«l>T, X 

u mmyuyr^ovi 2 ^mfe-rz* Yv^^—mm 

R«5£SB13(4s II7D7 7^;H 2©SJ^JB«*X 
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R7>f 1 SlcffiTj-TSo K^rv— WftRffl^SB 1 
3T*(4. II7D77>f;i/l 2<Z>BSH£fb*e> H^7*7 
— JS«»1 4*»I5£U 7-f ;i/*B#5£R31^[HlBl 8*5 
• iiM&«J#F^PSS^d]B2 Otcm^f^o 7 
^^Rp^RaWElBl 8-CI4. 
t»i6Ufc7>f ;i/*RfS»l 6*1RU IIR7^i/ 
*15£fcH**r5. IIR7^H15m iS&rn 
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7 7^1/M1 11?aiSU&IS7D7 7^;H 2£ 

16*«^T¥«{bU ¥i9<bLfcIl/D7 7^;i/$: 
SSSIS 1 7 i: ItiS • Ji&Sut^lHlB 1 9 IC&JjT 

•y77-aa»i4ttx • «ffi««jeRsiB»«isiB 
2oca*sh&. affi«w«HiBia^igB2 o 

T?f4. K^77-1SS1 4i:Mife;u©Ml 
2 1 • iiSift&ftlelB 1 9 ictBTJ-rSo 

J0 i«-affi^«|glBl 9TJ4, 7#S*V^ 

tCctoT, ^agS 1 7©*fb£**jfc-r3o 
[0 0 2 8] (^JlfiCDJBJB 6)08 (4*^H^©^ 6 (E>|g 
«i©JBJBlc*5i*5 r7-«*Rffl*ElBft«*&Rl 
WEB©«JER*^-r*©-e*S. 08(C;fc^T, 1 1(4 

l > feto®IS7 , D77^;i/l 2 *8S5£-r£iIffi7'n7 7' 
-f ;i/ffll5£S-c*s. i3(ii^^ti^II7'D77^;i' 

20 1 2CD£«?£J&mbT K^r^— HiftRl 4£$]^-r& 
K^r^— ja«»ffl^fflT?ftS. 2 2 (451^^0 7 t-T 
;n 2(c — ^cD^-r 6 ^fgbfe&c^Sn^ 

ltI3i7D7 7'1';H 2CDJ^iS^Rl 
IR7^l/ms. 1 8J4Ky^— ffitt»«*SBl 
3*6© H H8HR1 44SK. FIR7>fH 

2 2(D7 4 )i"?m%.1kl 6£&^-T£:7^;i/*B$^RS 

[0 0 2 9 ] H8t*^T. affi^o?^ ;i/ffll5£8Bl 

(4, Ii7D77^;H2©i^l^A^U 513Sr 
P77>f;H 2©U^;i/*»iSa«CJ:r?T H^77- JS 
MH^ffl^U, *<3DjB«»*7-f ;i/^^jRaW0 
B18«cUl*-rs« 7>f;i/^^^R^^[HlBl 8T-(4, 

^JRb, FIR7^l/^22C^©7>f;^^ISl6 
^{B^-T^o FIR7>f;i/^2 2m IS7P7 7>f 
;!/»£Sl 1^6187077^;!/! 2*X*U K v 
77-HM1 4i:Mbfc7>f^^ai 6 

[0 0 3 0] ( jftDfiflDJgSB 7)09 I4#«IBCD£ 7 CD^ 
K6©JEffl^*5(tS K ^ r^-)Bift»ffll3eialB*<»*&|5| 
»EIBO«lJ5l*^rfe©-C»5 0 H9l:*^ 1 1*4 

SfeA?)©il3I> r a 7 t J )V 1 2 ^MttSll7D77 

^;i/S5^gpr*fcSo i 3(4a5^^tife3ia^a^ 

1 2©^16*^mbT H^77-iSSl 4^S5^-T^ 
H^r^— JSiftRfllffigU-eftS. 2 2(4ilM^n^rY 
;H 2(:-S©7^^K^l 6 £j£bfc&(D£SDg 
50 bTji®ra^^-r;i/ 1 2cD^SjgRl 7*ttJ*"TSF 
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IR7>f;i/^t^l,o 1 8l±K^77- m&$LM7£ffll 
3frt>(D F v7^-m$i8L 1 4 FIR7^H 
2 2 0D!7^;i/*ii§;£Rl 6 4 JV^m^mm 

^Eh1BT-&£o 1 9liFIR7-<;^2 2^^,0MS 

[0 0 3 1 ] m9 tc&uT, a&ra 7r-f ;i/$g£Si5 l 
1(4, f^fflM^I:fcJ;tffi£{I^Q£A;bU il&^D 
7r^f;i/12^imo T^-Jl&R^giS 1 3 

(4, ii7D77-f;!/i 2©i^^a^u mm? 

D77>fiH 2<£>l^<>n/£I&5£gk:<fcoT Ji 
MU^iSl, ^©Ji&i&£7>r ;P*I$;£R^E 
S&l 8Mft;tnr£o ^^If^Ril^lHlBl 8Ti4, 

1Kb, FIR7-f;i/*22l:7>f;i/*«fSR16*ffl 
*-TSo FIR7^l/^2 2m affi:7D7 7-f ;i/ffll 
l^f)IS7 , D77^;i/l 24A*U h*7 77 
-»«R1 4fc»/6L/fc7>f ;i/^Rp*»l 6 IC<££¥*9 
fbflMffiftfrtv mitKR 1 7 • affittaftEIB 1 

9 CtH*t5. • a&i£5I4RlH]B 1 9 T-(4, A* b 

So 

[0 0 3 2 ] (HJfiCDJBffi 8)010 tt##8BB©gS 8 CD 

^ts^^isrD77^;n 2*mfe-r2>mm7xn 
7 7>f;msst*»5, i3Mi^afci3irD7 7 

-OH 2 UT F*:7^-jgjftjRl 4£$|^ 

-rs f * r^-js «E««isasT-S)So 22^11707 

LTII7D77^;H 2cDI£|gjgRl 7^^tSF 
IR7^fHTfeS. 1 9liFIR7^;i/^22^f>© 

• «ffi«SW®»T-&£o 2 0(4F 
13^^)© F*:T^— JS«»1 4 

- as£&>iB i 9 (Dwmmm 2 1 <r s 

[0 0 3 3 ] m«iS^l 7(4, H 5 £3***31^ WrM 

a>©*§(4, m 1 0 fc^-r^a* • as»aRne 1 9 

CvcaWSftS#> ISIS17©RiMWi:T, 
aKl/fc:fe-r«&S* s ft<&. HlOfciS^T* IH7D7 
7>f;mssiltt, H«MI»iVI8f^QtX 
IS7n7 7;H2^fflS1-^o F^r^-jatt 
RH£0 1 3(4, »B7D7 7>f;H 2 A 
*U IS7D7 7^;H 2<DW<)l>g.m&mz£~>X 
Hy77-H«S14*»SU ^©/i3&R££?£ * 8 
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ufc^a • *ffia©«#pjiH 2 1 *»&-r*o f 1 r ^ 

>r 2 2 tCctoT^^ib^tv^ii^rD 7 1 2 
(4, 1 7 UT±igL • aSiftaiRdlBS 1 9 MA 

2>£*\,So • 5I5S«31tR0B 1 9 -e(4, ±jft • as 
««J#BaiHS«*le)B2 0 tc «fc oTa«£ftfc«J#IHlH 2 
1T\ 7 3^«>a«Ufc±«*JJ:ifiIIEift*«J 

[0034] (xns^ms 9) iii nxmrnton 9 © 

10 HfflIslB©S!fiE*^"r*©T-ftS« H 1 1 fc*5t^T, 1 
S-rsfc&CDaffi^n^r-f ;u 1 24«^-rsaffi:7'n 

7 7-f;msa-cfts. 1 3&mfe£tifzmmy m u7 7> 

-TS F yr^-««R«*8B7?»S. 2 2(4a&7*o:7 
7-f)Ul 2 fc— 5£(B:7-f ;i/*B5j£Rl 6**bfc*<JD* 
J]0llTlI7u77'f^ 1 2©^SSIS1 7SUWJ-T 
5FIR7^Ht$)^o 1 8(4 F ^ :7^-^&RS^ 
3 1 3 O K v 77-l«» 1 4 SSIC, FIR7-<;^ 
20 2 207^WB^1 6 ^^-r^^l^B^Ril 
^[HBT-&£o 1 9(iFIR7-<;i/^2 2^f>OMI 
Rl 7*fe— «CD«J#PJH2 1 *«^T^«*J:tf«ffi 

«**^-ra±iS • ajijftawsB-efts. 2 0&f^ 

«R«I5£8IJ 1 3*&©Ky77-H«Rl 4$: 

astc* • iiM^a^iEiB i 9 ©^j#r^Pi 2 i 

[0 0 3 5 ] 0 1 1 £*5^T\ II7D7 7-(i«Sli 
1 1(4, 0ffl<i^I;fcJ:OTl5E<§^Q4A*U il^r 
D77^;H2$ Ky77-H«SfflSSl 3*5<tI)fF 

Jtf IR7>r;^2 2i:ffl*ta« F y 77-HifiSSISS 
1 3TJ4, II7D77>f;H 2©RpHK<b*»6 Hv7 
7-^M14^1^U 7>f ;1/*B$;£R31#1[h)B1 8 
&&Xf3L$i • affitt«Q«IBHattlHlB2 otai*ts. 
7>r ;i/*BS;£RjitR[H]Bl 8T-(4, F^77-SM1 
4fc*tJfeUfc:7>f jv^m&tkl 6*a«U FIR7^f 
2 2 «cttS*-r&o FIR7^fH2 2T*(4, affi:7* 
D7 7^;i/i^gpi l-effl*Ufca5E7 , D7 7'-<;i/l 2 
&7 4 )V#m7£1kM$l\B\mi 8T-SiRLfe7^;i/^^^ 
Rl 6 *«vvc¥i9fbU ¥i${hLiz&m7'uy'r>( jv 

40 4*««!R1 7 4:bri«-a3Si8»WlHlBl 9tHl* 

■r-So F^r^-a*»a3esi 

B2 0(cA*^n^o - a&»tfl*Hnaftt§]B 2 

0T-(4, F 1 4 £*tJSSLfc^*©tU«RII 

P@2 14il^U, i« -a^^il^ElBl 9(Cffi^-T 
So i» • SSiSS^lHlB 1 9 T?HU SSSS 1 7 
^ffiffl^6±ift*J:vait«i:bTa«UT^S, 

5^ [0 0 3 6] 
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[0 8] ««no^ni£D^]B6k:«ttdSffl[siBa>«ijie b m 
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